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Abstract

The effectiveness of isolation measures to prevent hepatitis C virus (HCV) infection in hemodialysis units is a controversial issue.
Strict adherence to the universal infection control precautions has been deemed adequate to prevent nosocomial transmission of HCV.
Subsequently, however, select isolation measures, such as the clustering of HCV positive patients in a defined sector of the unit, have beer
adopted, specially for those units with a high HCV prevalence and when the personnel—patient ratio was such that it could involuntary favor
the break of the universal precautions. In this Multicenter Spanish Study on HCV in Dialysis, the importance of both time and isolation
measures led to a decrease of HCV prevalence. Time was the most important factor (although interacting with the isolation measures) and
was independent of the initial HCV prevalence.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction of the cases consisted of dedicated health-care monitors and
the provision of care in a defined sector of the uBiail

Hepatitis C virus (HCV) infection is considered a ma- and Traver, 2001 On the other hand, centers with no iso-
jor Public Health problem world-wideJécobs et al., 2003; lation measures had both a higher HCV prevalence and se-
Kaldor et al., 2000; Patrick et al., 2001; Prati et al., 2000; roconversion rate.
Wong et al., 2000 Patients with chronic kidney diseases, The aim of this study was to analyze the contribution of
and specially those in renal replacement with dialysis, have different factors, such as time, adoption of isolation mea-
a high HCV prevalence. Hemodialysis patients are among sures, initial HCV prevalence and number of HCV positive
the highest of risk groups for acquisition of HCV infection patients, on the decrease of HCV infection from 1993 to
(Barril, 2000; Esteban et al., 1989; Salama et al., 2000 1998.
HCV prevalence among hemodialysis patients differs both
geographically as well as among dialysis centers in the same
country Jadoul et al., 1998

The Spanish Epidemiological Surveillance of HCV in 2. Methods
Dialysis was created in 1991 and currently is collecting data
annually on HCV prevalence and incidence as well as the
adoption of isolation measure84drril and Traver, 1996
The initial global HCV prevalence on the Spanish hemodial-
ysis units was higher than 30%, decreasing over time to be-
ing less than 18% in 2000. By analyzing this decrease in
HCV prevalence, we found that a large number of centers
practiced selected isolation measures, which in the majority  1st quartile: 10 centers with a prevalenc&7%

2nd quatrtile: 12 centers with a prevalence between 17 and

Of all the centers collaborating in the Spanish Epidemio-
logical Surveillance of HCV in Dialysis, a total of 44 of sites
were selected because they provided continuous surveillance
during the study period of 1993-1998. Centers were cate-
gorized according to their HCV prevalence in 1993 into one
of the following quatrtiles:

- 24%
* Corresponding author. Tek34-91-309-31-04. - . 0
E-mail address gbarril@wanadoo.es (G. Barril) 3rd quart_|le. 10 centers W_lth a prevalence >24-32%
1 HCV Spanish Multicenter Study Group. 4th quartile: 12 centers with a prevalence >32%.
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Using general test linear models (repeated measures Second, the participating centers were divided into three
ANOVA), we analyzed as dependent variables HCV preva- groups according to the time of implementation of infection
lence, number of HCV positive patients and seroconversion control isolation measures. By the Tukey’s test, a decrease
rates in hemodialysis units. For independent factors we in HCV prevalence occurred over the entire study in each of
assessed the initial HCV prevalence in 1993, isolation the three groupgHig. 2). However, only the group of centers
measures and time. that had no infection control isolation measures in 1993 but

As a second step, we analyzed by repeated measuresdopted them in 1994 showed a significant decrease annually
ANOVA, the impact in the decrease of HCV prevalence ac- in HCV prevalenceTable 2.
cording to the adoption of isolation measures. For this pur-
pose, the centers were divided as follows:

Centers that applied isolation measures since the begin-4. Discussion
ning of the study# = 27)
Centers that started isolation measures in 1994 Q) The spread of HCV infection in hemodialysis units is
Centers that never adopted isolation measures 8) mainly due to nosocomial transmission from patient to pa-
tient (Abacioglu et al., 2000; Irish et al., 1999; Izopet et al.,
1999; Kokubo et al., 2002; Olmer et al., 1997; Taskapan
3. Results et al., 2001; Sanchez-Tapias, 199Bhe importance of this
route of transmission route is evidenced by the high HCV
First, we detected a decrease in HCV prevalence from prevalence in some hemodialysis units and by the lower
1993 to 1998 in the four quartiles analyzded. 1). Initial infection rate in patients on peritoneal dialysis than on
HCV prevalence P < 0.0001) and time £ < 0.0001), but hemodialysis. However, there is no consensus on the neces-
not infection control isolation measures, were found to be sity of infection control isolation of HCV positive patients
independent variables associated with the decrease in HCVfor several reasons. First, the infectivity of HCV is lower
prevalence. However, there was a significant interaction be-than that of the hepatitis B virus; second, the characteris-
tween time and infection control isolation measur@s= tics of the patients who required isolation remains to be
0.014), while the interaction between HCV prevalence in defined. In this regard, the presence of anti-HCV antibodies
1993 and isolation measures did not reach statistical signif-does not necessarily imply the existence of an active HCV
icance (P = 0.082) (Table ). Thus, it seems that time had infection. On the contrary, some hemodialysis patients are
the greatest impact on the decrease of HCV prevalence ininfected with HCV infection but do not have antibodies.
hemodialysis units, but it is important to note its interaction Detection of viral RNA by RT-PCR is the only method for

with infection control isolation measures. confirming HCV infection but this technique is not avail-
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Fig. 1. Decrease in HCV prevalence in the four quartiles analyzed (repeated measures ANOVA). Quartiles are defined according to HCV prevalence in
1993: Quartile 1 (10 centers with a prevalene&7%); Quartile 2 (12 centers with a prevalence between 17 and 24%); Quartile 3 (10 centers with a
prevalence >24-32%); Quartile 4 (12 centers with a prevalence >32%).
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Table 1
Role (P-values) of time, isolation measures and HCV prevalence at the beginning of the study (1993) in the decrease of HCV infection in Spanish
hemodialysis units

Independent variables

Time Isolation measures HCV prevalence in 1993

Seroconversion rate 0.032 0.62 0.401

Number HC\4 <0.0001 0.94 *—‘ 0.41
HCV prevalence <0.0001 0.014 0.44 < -0-082 > <0.0001

P-values boxed refer to interactions between independent variables.

50
40
® § 1994
30n
§ 1995
E i
S 20m
g I B 100
Q
o
c
3
£ 101 E } ; 1997
o
@)
2
A ] ] _ * 1998
Isolation measures Isolation measures Isolation measures
since the beginning never adopted adopted in 1994

of the study
Fig. 2. Decrease in HCV prevalence according to isolation measures (repeated measures ANOVA).

able in all centers, and if available, its sensitivity may differ ters with a high HCV prevalencéAfenas-Jimenez et al.,
among centers. Furthermore, other published reports con-1999; Djordjevic et al., 2000; Harmankaya et al., 20062
clude that strict adherence to the universal infection control if the personnel unit/patient ratio in the center is lower than
precautions is enough to fully prevent HCV nosocomial 28/100 Saab, 2001

transmission Klett et al., 1998; Gilli et al., 1995; Jadoul, When the Spanish Multicenter Study of Epidemiological
1996; Jadoul et al., 1998; Natov and Pereira, 1996; Valtuille Surveillance for HCV in Dialysis began in 1991, the global
et al., 2002. Recently, some reports have recommended HCV prevalence in Spanish hemodialysis units was higher
the adoption of infection control isolation measures in cen- than 30%. Taking into account that in units with a high HCV

Table 2
Decrease of HCV prevalence in relation to isolation measures (multiple comparisons by Tukey’s test)
Never isolation measures Never isolation measures Always isolation
vs. always isolation vs. isolation measures measures vs. isolation
measures since 1994 measures since 1994
1994 —7.59 —13.80° 6.20
1995 —3.76 —10.21 6.44
1996 —3.44 —12.94 9.50¢
1997 -3.17 —8.52* 5.34
1998 —4.07 —10.94 6.87*

*P=0.01.
** P =0.05.
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prevalence and high patient volume, universal precautionsPrincesa) for his help in the statistical analygisthors and
may be not always be possible to implement. Thus, we initi- Collaborator Centers: H. Txagorritxu (Alava) (Dr. Ruiz
ated isolation measures for anti-HCV positive patients. The de Gauna), H. Santiago Apostol (Alava) (Dr. Viana, Dr.
majority of the centers have devoted health care providersAnitua), H. General de Albacete (Dr. Gallego, Dr. Schez
for these patients in a defined areas of the unit. Only few Tarrago), H. General de Elda (Alicante) (Dr. Valverde, Dr.
centers had specific hemodialysis session for HCV positive Bosque), H. Virgen de los Lirios (Alcoy) (Dr. Schez ro-

patients or dialyzed them in a separate unit. driguez, Dr. Pozo), H. General de Alicante (Dr. Santiago, Dr.
Although hemodialysis monitors can act as vertical HCV Contreras), Ghica Vistahermosa (Alicante) (Dr. Mufioz de
transmission vectorsAgarwal et al., 1998; Valtuille et al.,  Bustillo), Asdho Orihhuela (Alicante) (Dr. Hermosilla, Dr.

1998, their disinfection can be adequately performed Araque), S. Perpetuo Socorro (Alicante) (Dr. Arenas), H.
(Aucella et al., 2000; Barril et al., 2000; Caramelo et al., de Cabuefies (Gijon-Asturias) (Dr. Forascepi), H. Cruz Roja
1994; Lombardi et al., 199%nd nowadays, vertical HCV ~ (Gijon-Asturias) (Dr. Ruiz Aledm, Dr. Alvarez-Grande),
transmission by monitors is exceptional, being the hori- H. Covadonga (Oviedo-Asturias) (Dr. Gago, Dr. Baltar), H.
zontal patient-to-patient transmission the most important General de Asturias (Dr. Herrera, Dr. Vidau, Dra Rdez),
pathway for the spread of HCV infection in hemodialysis H. Ntra Sra Sonsoles (Avila) (Dr. Paraiso, Dr. Martin), H.
units. So, the use of dedicated dialysis machines for infectedInfanta Cristina (Badajoz) (Dr. Pizarro, Dr. Esparrago, Dr.
patients in a defined area of the unit is important, provided Schez Casado), H. del Mar (Barcelona) (Dr. Oliveras, Dr.
that they are attended by devoted personnel to avoid nosocoCao Baduel), H. Cruz Roja (Barcelona) (Dr. Carrig, Dr.
mial transmission of HCV to uninfected patientsfgrayh Mallafré), Clinica Renal (Barcelona) (Dr. Hernandez, Dr.
et al., 2000; Saxena et al., 2003 Rotellar), H. General Manresa (Barcelona) (Dr. Sanz Boix,
As demonstrated by this multicenter group, the partici- Dr. Soler), C.N. Baix Llobregat (Barcelona) (Dr. Forraster),
pants have achieved a significant decrease in the seropreva€entro Bonanova (Barcelona) (Dr. Molera), Fundacion
lence of HCV on hemodialysis units, a prevalence now lower Puigvert (Barcelona) (Dr. Martinez, Dr. Barceld), Centro
than 18%. When participating centers were categorized inN. Mataré (Barcelona) (Dr. Gabas), H. Vall de Hebrén
four quartiles according to their HCV prevalence at the be- (Barcelona) (Dr. Olmo), H. Cruces (Bilbao) (Dr. Garcia
ginning of the study, an annual decrease in the mean HCV Daustin, Dr. Ocharan, Dr. Lampreabe, Dr. Gortea), H. Gen-
prevalence of the four groups was found. Analyzing differ- eral Yagie (Burgos) (Dr. Abaigar, Dr. Torres), H. San Pedro
ent variables that could be involved in this decrease, time de Alcantara (Caceres) (Dr. Marigliano, Dr. Covarsi), H.
proved to be most important, reflecting the strict fulfilment Puerta del Mar (Cadiz) (Dr. Ceballos, Dr. Garcia Chesa),
of universal precautions. However, there was a significant H. General de Castellon (Dr. GaacPerez, Dr. Navarro), H.
interaction between time and adoption of isolation measures.Reina Sofa (Cordoba) (Dr. Espinosa, Dr. Aljama), H. Vir-
Throughout the study, the highest drop in the mean HCV gen de la Luz (Cuenca) (Dr. Lozano, Dra Rincén), H. Josep
prevalence occurred in those centers that did not have iso-Trueta (Gerona) (Dr. Bronsons, Dr. Mauri), H. General
lation measures at the beginning of the study in 1993 but Figueres (Gerona) (Dr. Matas), H.U. San Cecilio (Granada)
adopted them in 1994. (Dr. Garcia-Valdecasas, Dr. Cerezo), H. Virgen de las
In summary, universal infection control precautions are Nieves (Granada) (Dr. Soriano, Dr. Martinez, Dr. Asensio),
the key stone in the prevention of nosocomial HCV trans- H. General de Guadalajara (Dr. Jarillo, Dr. Sanchez-Heras),
mission in hemodialysis units, but isolation measures, H. General de Barbastro (Huesca) (Dr. Vega), H. Cam
including health care monitors of infected patients and pro- Misses (lbiza) (Dr. Saiz), H. Princesa de Espafia (Jaen) (Dr.
viding care in a defined section of the unit, improve the Fdez Montero F, Dr. Fdez Montero R),ilica Souto Bou
prevention results. Those hemodialysis units with a high (La Corufia) (Dr. Perez-Freiria), H. Insular de las Palmas de
HCV prevalence or in which there is no fulltime infection Gran Canaria (Dr. Checa, Dr. Suria), H. Arnau de Vilanova
control personnel dedicated to the infected patients during (Lerida) (Dr. Roselld, Dr. Fdez-Giraldez), H. del Bierzo
the hemodialysis sessions, could have a greater risk of sero{Ledn) (Dr. Paniagua), H. San Millan (Logrofio) (Dr. Sierra,
conversion. Therefore, isolation in special units or dialyzing Dr. Schez Casajus), H. del Aire (Madrid) (Dr. Rodeles, Dr.
patients in specific sessions must be consideyadd et al., Glez-Parra), H. Ramoén y Cajal (Madrid) (Dr. Teruel, Dr.
2003. Nevertheless, outbreaks of HCV infection may occur Ortufio), Fundacién Jimenez Diaz (Madrid) (Dr. Caramelo),
without a identified source of transmission, but most likely H. Puerta de Hierro (Madrid) (Dr. Sanz, Dr. Botella), H.
due to occasional non-fulfillment of universal precautions. Gregorio Marafion (Madrid) (Dr. Perez, Dr. Valderrabano),
H. Severo Ochoa (Leganes-Madrid) (Dr. Gallar, Dr. Vigil,
Dr. Ortega), H.U. de Getafe (Madrid) (Dr. Arche, Dr.
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